
Knowledge Exchange and Commercialisation in Epigenetics at Babraham
Knowledge Exchange in Epigenetics
Significant interest is building in epigenetics both in 
the academic and commercial sectors, in particular 
in relation to cancer therapeutics and regenerative 
medicine, but increasingly also in other areas. In 
order to facilitate the dialogue between industry 
and academic partners and to foster collaborations,  
Babraham Institute scientists, together with the 
University of Cambridge, established the Cambridge 
Epigenetics Club in 2010.

The club brings together approximately 30 groups 
with epigenetics research interests and industrial 
partners; it is generously supported by CellCentric, 
Qiagen, Pfizer, Diagenode, Illumina, and Millipore, 
reflecting the  current 
commercial interest 
in this area.  The club 
meets monthly in 
term time, to listen to 
presentations from 
leaders in the field 
and for networking.

Collaboration with CellCentric Ltd
The Babraham Institute has an ongoing relationship with CellCentric Ltd, a Cambridge-based 
company which aims to discover therapeutics acting on second-generation epigenetic targets.

Knowledge exchange and commercialisation in a new scientific field such as epigenetics can be 
challenging, as emerging information is often fragmented and difficult to contextualise. In drug 
discovery specifically, where the associated biology is complex, it is thus hard to identify those 
opportunities of real potential clinical impact and thus commercial importance.

CellCentric’s solution is an innovative 
approach to knowledge assimilation 
and drug discovery that addresses 
this. The company has a network of 
intellectual property agreements with 
multiple leading research Institutes and 
Principal Investigators. 

The company works with Institutions to 
proactively identify epigenetic-related 
data and resources of commercial utility 
and applicability to both prioritise new 
drug targets ahead of the competition 
and to expedite drug discovery.

This ability to cross-fertilise information 
from different sources provides 
the company and its partners with 
differentiated competitive intelligence 
in this rapidly advancing sector.

Eight Babraham group leaders have signed up to a confidential disclosure, evaluation and option 
agreement with CellCentric. To date this collaboration has resulted in two patent applications and a 
number of collaborative research projects. 
.

5-hydroxymethylcytosine Antibody
Research in the Reik lab 
has shown that a new type 
of epigenetic modification, 
5-hydroxymethylcytosine 
(5-hmC), is enriched in 
euchromatic areas of the 
genome, and is associated 
with increased gene 
expression. It is believed 
that the conversion of 5-methylcytosine (5-mC) to 
5-hmC increases transcriptional levels.

During this study the lab generated a monoclonal 
antibody against 5-hmC which has now been licensed 
to Diagenode, Millipore and Abcam and is available 
through the Babraham Institute’s Antibody Facility.

Ficz et al (2011) Nature:
Dynamic regulation of 5-hydroxymethylcytosine in mouse 
ES cells and during differentiation
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Sponsored Research 
Agreement

CellCentric provide 2 
years funding for 
research project in 
Reik lab

Patent (Reik lab)
Compositions and Methods for Epigenetic Modification of 
Nucleic Acid Sequences In Vivo
Filed 7th April 2006 and assigned to CellCentric
Status: Patent prosecution and business discussions with 
large tool/reagent providers on-going

Patent (Varga-Weiss lab)
Epigenetic Factor
Filed 20th March 2007, and licensed to CellCentric
Status: Translational research programme commenced by 
CellCentric but terminated in June 2008 following 
generation of further target validation data

DTI Technology Program 
Award

Reik lab/CellCentric
collaborate with Cambridge 
and Nottingham on £2.3m 
award (50% funding 
provided by CellCentric)

Confidential  Disclosure, Evaluation 
and Option Agreement

A framework enabling CellCentric to 
review and help identify commercial  
utility in the research arising from the 
labs of 8 PIs working in epigenetics

BBSRC Stand-Alone 
LINK Award

A £430k award 
between the Reik lab 
and CellCentric

CASE 
Studentship

A CellCentric
sponsored PhD 
student in the 
Reik lab
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Dynamic regulation of 5-hydroxymethylcytosine in
mouse ES cells and during differentiation
Gabriella Ficz1*,Miguel R. Branco1*, Stefanie Seisenberger1, Fátima Santos1, Felix Krueger2, TimothyA.Hore1, C. JoanaMarques1{,
Simon Andrews2 & Wolf Reik1,3

Methylationat the59positionof cytosine inDNAhas important roles
in genome function and is dynamically reprogrammed during early
embryonic and germ cell development1. The mammalian genome
also contains 5-hydroxymethylcytosine (5hmC), which seems to be
generated by oxidation of 5-methylcytosine (5mC) by the TET family
of enzymes that are highly expressed in embryonic stem (ES) cells2–4.
Here we use antibodies against 5hmC and 5mC together with high
throughput sequencing to determine genome-wide patterns of
methylation and hydroxymethylation in mouse wild-type and
mutant ES cells and differentiating embryoid bodies. We find that
5hmC is mostly associated with euchromatin and that whereas 5mC
is under-represented at gene promoters and CpG islands, 5hmC is
enriched and is associatedwith increased transcriptional levels.Most,
if not all, 5hmC in the genome depends on pre-existing 5mC and the
balance between these two modifications is different between geno-
mic regions. Knockdown of Tet1 and Tet2 causes downregulation of
a group of genes that includes pluripotency-related genes (including
Esrrb, Prdm14, Dppa3, Klf2, Tcl1 and Zfp42) and a concomitant
increase in methylation of their promoters, together with an
increased propensity of ES cells for extraembryonic lineage differ-
entiation. Declining levels of TETs during differentiation are asso-
ciated with decreased hydroxymethylation levels at the promoters of
ES cell-specific genes together with increased methylation and gene
silencing. We propose that the balance between hydroxymethylation
andmethylation in the genome is inextricably linkedwith the balance
between pluripotency and lineage commitment.
5hmCoccurs in ES cells (in 5% of CpGs), Purkinje cells in themouse

brain, and in other adult mouse tissues2–5. The TET1 and TET2
enzymes, which can oxidise 5mC thus generating 5hmC, are highly
expressed inES cells and regulate the expression ofpluripotency-related
genes together with the potential of ES cells to differentiate into the
embryonic and extraembryonic lineages4,6. The genomic distribution of
5hmC in the ES cell genome and during differentiation and its relation
to the distribution to 5mC is unknown. Because bisulphite conversion
andhigh throughput sequencing (BS-Seq) doesnot distinguishbetween
5mC and 5hmC7, we used specific antibodies (Fig. 1a and Supplemen-
tary Fig. 1) to determine the genomic distribution of both 5mC and
5hmC by MeDIP-Seq8 and hMeDIP-Seq (methylated DNA immuno-
precipitation and hydroxymethylated DNA immunoprecipitation fol-
lowed by high throughput sequencing, respectively) in two different ES
cell lines (J1, E14), Np952/2 ES cells (lacking maintenance methyla-
tion), Tet1/2 knockdown ES cells, and embryoid bodies (EBs). We
obtained 19–33 million paired-end reads for each sample; all samples
were sequenced in two biological replicates which were found to be
highly reproducible (Supplementary Table 1 and Supplementary Fig.
2). Note that (h)MeDIP-Seq profiles (as chromatin immunoprecipita-
tion (ChIP)-Seq profiles) reveal only the relative distribution of the
respective modification within a sample and therefore cannot be used
to infer absolute quantitative differences between samples or antibodies.

By immunofluorescencewe found strong nuclear staining for 5hmC
in ES cells (and in other cell types) that broadly overlapped in euchro-
matic regionswith staining for 5mC,whereasDAPI-dense heterochro-
matic regions are highly enriched for 5mC but not 5hmC (Fig. 1b and

1Laboratory of Developmental Genetics and Imprinting, The Babraham Institute, Cambridge CB22 3AT, UK. 2Bioinformatics Group, The Babraham Institute, Cambridge CB22 3AT, UK. 3Centre for
Trophoblast Research, University of Cambridge, Cambridge CB2 3EG, UK. {Present address: Genetics Department, Faculty of Medicine, University of Porto, 4200-319 Porto, Portugal.
*These authors contributed equally to this work.
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Figure 1 | Distribution of 5-hydroxymethylcytosine in the mouse genome.
a, The specificities of the antibodies used in this study were confirmed by dot
blot and (h)MeDIP using PCR fragments containing 5hmC, 5mC or C.
b, Immunofluorescence co-staining of J1 ES cells with antibodies against 5hmC
(green) and 5mC (red). Grey scale images of the two modifications are shown
separately. Staining for 5mC is particularly strong in pericentromeric
heterochromatin (arrows), contrary to 5hmC. Scale bar, 10mm. c, Examples of
hMeDIP-Seq and MeDIP-Seq profiles at a genomic region on Chr2 in J1 ES
cells. d, Relative enrichment (log2 bound/unbound) of 5hmC and 5mC in
repetitive sequences in J1 andE14 ES cells and E14EBs. e, Enrichment of 5hmC
and 5mC in single-copy genomic features. Values in d and e representmeans of
two biological replicates with the ends of the error bars corresponding to the
individual data points. f, Validation of the presence of 5hmC in CGIs using
glucMS-qPCR (grey bars represent mean6 s.d.). Selected CGIs (black bars,
upper panel) were tested for the presence of 5hmC at particularMspI sites (grey
vertical line). Genomic coordinates of the left-most base pairs of each region:
Ctnna3 (chr10, 63044495); Zfp64 (chr2, 168750875); Bend3 (chr10, 43230661);
EG240055 (also known as Neurl1b: chr17, 26567975).
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Immunofluorescence co-staining of 
cells with antibodies against 5-hmC 
(green) and 5-mC (red).
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Dr. Katy Evans-Roberts    katy.evans-roberts@babraham.co.uk
Knowledge Exchange and Commercialisation Manager
Dr. Claire Cockcroft    claire.cockcroft@bbsrc.ac.uk
Head of External Relations
Babraham Research Campus, Cambridge, CB22 3AT, United Kingdom
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THE BABRAHAM INSTITUTE
Discovery Biology - for Lifelong Health

The Babraham Institute undertakes innovative, world-leading life 
sciences research to generate new knowledge of biological mechanisms 
underpinning ageing, development and the maintenance of health.

Research focuses on signalling and genome regulation, particularly 
the interplay between the two; by determining how the body reacts 
to dietary and environmental stimuli and manages microbial and viral 
interactions, we aim to improve wellbeing and healthier ageing.

Researchers are studying intracellular signalling pathways to elucidate 
the mechanism of action of PI3-Kinases, MAP kinases, small GTPases 
and calcium-mediated signalling in the immune, cardiovascular and 
nervous systems or in processes like angiogenesis. The key proteins 
often represent targets for therapeutic intervention. Babraham is 
developing expertise in Mass Spec lipidomics analysis and Next 
Generation Sequencing, integrating basic and translational research.

Babraham Bioscience Technologies Ltd. (BBT) delivers the Institute’s 
knowledge exchange remit and facilitates academic-commercial links.

Commercialisation is achieved mainly through licensing to companies. 
BBT also manages the campus Bioincubator, home to 28 early-stage 
bioventures, including a biopharmaceutical spin-out based on 
the Institute’s antibody expertise. BBT’s Technology Development 
Laboratory offers bench space, equipment and research services to 
support early-stage bioventures.

The Institute supports the Biotechnology and Biological Sciences 
Research Council’s (BBSRC) mission to drive advances in fundamental 
bioscience to underpin health and 
wellbeing during ageing, which 
contributes to wealth creation for the 
United Kingdom.


